Developmental interactions between the corpus callosum and the visual system in cats.
The neonatal corpus callosum is involved in the development of pathways or mechanisms that coordinate the inputs from the two eyes. Several related visual functions are permanently altered by the absence of the callosum during early development. As determined behaviorally and by visual evoked potentials, the normal amount of 90 degrees of the visual field in which both eyes respond to stimulation is almost completely eliminated. Also, there is a reduced number of binocular cells in striate cortical regions representing most of the visual field. In addition, behaviorally measured visual acuity is reduced. Changes in acuity and striate binocularity only result when a callosal section occurs during a critical period of the first postnatal month, and the earlier the surgery, the greater the changes. The lack of myelination during the first postnatal month indicates that the conduction properties of the callosum are poorly developed during its critical period. The pattern of callosal connectivity is probably significant for its role in development, but not all callosal fibers are necessary for normal visual development. Developmental plasticity of callosal connections has been demonstrated for striate cortex, but now it has also been demonstrated for the claustrum. Thus, the callosal role in regions representing both central and peripheral visual field, in neocortical and non-neocortical brain areas should be reassessed.